THE microscopic changes in the adrenal glands in systemic disease in man have received much attention in recent years but so far as we know there is no other record of an attempt to correlate these with the histology of the pituitary gland.
hypertension, coronary thrombosis, carcinoma of various sites, peritonitis, &c., were collected and fixed within a few hours of death. The pituitaries were halved in the horizontal plane, fixed in a variety of ways, cut at 51A and stained by the trichrome periodic acid-Schiff technique. The adrenals were stained by hlmatoxylin and eosin, for ribonucleic acid (RNA), for fats and lipids, and for various enzymes, alkaline and acid phosphatase, nonspecific esterase and dehydrogenase (succinic, malic and iso-citric, with and without malonate inhibition).
RESULTS
There is generally some degree of lipid depletion of the zona fasciculata of the adrenal in stress and the cells in the lipid-depleted areas become compact in type (Symington, Currie, Curran and Davidson, 1955) . These cells contain little or no lipid but are rich in ribonucleic acid (RNA) and enzymes (alkaline and acid phosphatase and dehydrogenase).
The glands may present very variable degrees of this change from minimal focal lipid depletion to extreme diffuse lipid depletion, the so-called "exhausted" adrenal. Similar adrenal patterns may be seen in patients treated with ACTH (Symington, Duguid and Davidson, 1955) . In some cases there is reversion of the lipid distribution; lipid is present in the inner part of the cortex and the superficial layer of the zona fasciculata is lipiddepleted (Sarason, 1943) . Pseudo-glandular formation is sometimes seen in the outer portion of the zona fasciculata.
Some pituitary cells, which stain as chromophobes by Mallory's method, are Schiffpositive, and Pearse (1952) suggested that these and the basophils should be classed together as the mucoid cells. He postulated that degranulation of the mucoid cells was an indication of secretory activity. Accordingly, a differential count of 500-1,000 mucoid cells was done in each case to separate the heavily granulated cells from all the degranulate types. In stress, the relative number of these degranulate mucoid cells is increased in almost all cases .
CORRELATION OF PITurrARY AND ADRENAL CHANGES
In the great majority of patients dying within four weeks or so of the onset of an acute stressing illness, the pituitaries show an increase in the relative number of degranulate mucoid cells and are associated with adrenals presenting lipid depletion. It seems reasonable to suggest that these are the structural changes resulting from increased secretion of ACTH and of cortical hormone as they occur along with low eosinophil counts and increased urinary excretion of corticosteroids estimated by the methods of Tompsett (1953, 1954) , Norymberski et al. (1953) and Gibson and Norymberski (1954) .
The structural changes in the pituitary in stress are detectable earlier than those in the adrenal. A pronounced degree of degranulation of the mucoid cells has been seen in several cases dying within twenty-four hours of the onset of a severe stressing illness, such as extensive burns. The adrenal changes, in the main, occur more slowly and the earliest case in this series showing 50% lipid depletion was one of burns where death occurred twenty-one hours after the injury.
In some cases of systemic disease the pituitary presents a "normal" picture but the adrenals show lipid depletion. It seems likely that the glands may sometimes begin to revert to a normal histological pattem between the onset of a stress and the death of the patient. The time interval between the onset of the illness and the beginning of reversion to normal "Much of the material presented here is incorporated in two papers-Symington, Currie, Curran, and Davidson (1955) and Currie and Symington (1955) . 908 oil Section of Pathology 909 depends on the severity and duration of the stress and on the reaction of the patient. It is reasonable to suppose that the pituitary reverts to normal before the adrenal and this may be the result of cortical hormone depression of ACTH secretion. The occurrence of some of these apparent anomalies, lipid-depleted adrenals associated with "normal" pituitaries, may be explained on this basis.
DIscussIoN
Functional Significance of Histological Changes So far we have largely confined our remarks to the structural changes in the glands and we would emphasize that their interpretation must be made with care. Many workers have accepted a lipid-depleted adrenal as a very actively secreting gland and the lipid-laden gland as one which is secreting "normal" requirements. Pearse has suggested that degranulation of the mucoid cells of the pituitary indicates that they are actively secreting. In general these interpretations are correct, but there are exceptions. During reversion to normal the adrenal restocks with lipid and death may occur before the process is complete. We believe that the reversion pattern of Sarason may represent not only a histological reversion of the lipid pattern of the gland but also one which is reverting to normal function and reloading with lipid. Lipid depletion may be pronounced although the gland is presumably secreting "normal" requirements only. Similarly, the heavily granulate mucoid cells of the pituitary must pass through a degranulate phase in the process of maturation and consequently degranulate cells may not always signify active secretion. Patients who died within two to three hours of the onset of a severe stressing illness showed little if any structural change of the glands, particularly of the adrenals, but ACTH and adreno-cortical hormone were being actively secreted. There has been much confusion about the adrenal showing extreme diffuse lipid depletion, the so-called "exhausted" gland. This gland may be associated with pituitaries showing a wide range of histological findings, and we believe that it is usually secreting very actively. The glands may begin to gear down functionally with subsequent reversion to normal structure from any stage of lipid depletion of the adrenal or of degranulation of the mucoid cells of the pituitary and consequently any one picture may signify any degree of secretory activity. In the main, however, these changes do indicate actively secreting glands. Clearly, the interpretation of the functional significance of a static histological picture will not be made rashly if we are aware of these facts. The histology must be correlated with the clinical features and with the bio-assays available for the assessment of adrenocortical activity.
In conclusion, we would emphasize that we are fully aware that we do not stain ACTH or adreno-cortical hormone. As we have indicated above the exact localization of ACTH in man has not been demonstrated conclusively but this work supports the view that it is formed and secreted by the mucoid cells. It is believed that these cells are also responsible for the elaboration of thyrotrophic hormone (TSH) and gonadotrophin. If it were possible to demonstrate these hormones within the cells much should be added to our knowledge of their behaviour in stress. It is of interest in this connexion that the yield of TSH from pituitaries of patients dying of various systemic diseases is poor (Currie, Hewett and Cruickshank, 1954) whereas the yield of ACTH in such cases is good (Hewett et al., 1954) . The same cells in the adrenal cortex are presumably responsible for the secretion of corticosteroids and the virilizing hormone. Ribonucleic acid (RNA) and the enzyme systems must play an important part, directly or indirectly, in the synthesis of these substances (Symington, Duguid and Davidson, 1955 ) but their precise role is yet to be finally determined. There are many problems still unsolved but further co-ordinated study by the pathologist, physician, chemist and biochemist should help to promote our understanding of the pathology of the pituitary and adrenal glands in stress.
